For remote sensing of optical and biogeochemical properties in the ocean or coastal waters, several operational satellite sensors are currently in orbit, including SeaWiFS, MODIS, and MERIS. These sensors collect spectral information coming out of the water at a few spectral bands in the visible domain (seven for SeaWiFS, eight for MODIS, and 12 for MERIS). The major properties derived from this information include phytoplankton biomass, colored dissolved organic matter, suspended sediments, and bottom properties.
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Recently, Lee and Carder 1 demonstrated that to adequately derive such properties from observation of water color in both oceanic and coastal environments, a sensor should have ∼15 bands in the 400-800nm range. As a follow-up to that study, we have determined the spectral positioning of the 15 bands (see Figure 1 ) from nearly 400 hyperspectral (∼350-900nm with a ∼3nm resolution) measurements of remote-sensing reflectance (a measure of water color). The measurements were taken in both coastal and oceanic waters covering optically deep and optically shallow waters.
We determined the band locations based on the frequency of zero values of first-and second-order derivatives at each wavelength. Such zero values indicate extrema (a local maximum or minimum) of the reflectance spectrum or inflections of the spectral curvature. Placing the bands of a sensor at these wavelengths maximizes the potential to capture (and then restore) the spectral curve, and thus maximizes the potential to accurately derive the properties of aquatic environments. Interestingly, the band locations in this study not only validate the band selections of the operational sensors, but they also nearly encompass the band suggestions made in previous studies 2-4 aimed at different objectives or different water environments.
